Objectives. This study compared utilization of health care services by children with chronic conditions who were insured by either Medicaid or an employer group in 1992 and 1993. Five chronic conditions were selected to illustrate patterns of service use: asthma, attention deficit disorder, diabetes, epilepsy, and sickle cell anemia.
services than children with similar conditions who are insured through employers; and 3) although utilization rates are generally higher for children enrolled in Medicaid managed care than for children enrolled in employer-based managed care, the differences in rates vary greatly by service, by diagnosis, and by plan. Differences between the children enrolled in Medicaid and children enrolled in employer-based programs were more pronounced in one of the plans we studied compared with the other. Children with chronic conditions in Medicaid managed care have substantially different patterns of service use compared with children with similar conditions in employer-based managed care. This finding has major implications for policy development related to legislative proposals regarding referral practices, quality assurance, and capitation rates. Our results demonstrate the importance of examining a broad spectrum of chronic conditions and services when comparing Medicaid to employer-insured children with special needs. Utilization of several services, including ED, was higher for Medicaid children than for employer-insured children. Further analysis is recommended that controls for breadth-of-benefit package, severity of illness, and age. Also, differences across plans suggest that research at more than one site is critical for comprehensive policy analyses. Pediatrics 1998;102(4). URL: http://www. pediatrics.org/cgi/content/full/102/4/e44; Medicaid, children, chronic conditions, utilization, managed care.
ABBREVIATIONS. HMO, health maintenance organization; FFS, fee-for-service; ED, emergency department; ADD, attention deficit disorder; ADHD, attention deficit hyperactivity disorder; IPA, Independent Practice Association; CPT, current procedural terminology. W ith changes in the organization of the United States health care system and a concomitant increase in enrollment in managed care, health services research attention on this form of health care delivery system has accelerated. Approximately 150 million Americans were enrolled in some form of managed care plan in 1994, with an estimated 16.7 million children or 22% of Americans Ͻ20 years of age enrolled in health maintenance organizations (HMOs) in 1994. 1 States are increasingly enrolling Medicaid populations in managed care organizations in an attempt to contain costs. As the fastest growing of all federal grant-in-aid programs, the number of Medicaid beneficiaries increased from 22.3 million in 1989 to 32.1 million in 1993, with total expenditures reaching an estimated $157 billion in 1995, from $51.3 billion in 1988. 2 Numerous studies on managed care have been published, although a limited number focus on children. 3, 4 Valdez et al 5 reported on a randomized controlled trial that evaluated differences in health care utilization by children between a staff model HMO and cost-sharing fee-for-service (FFS) coverage. The authors concluded that children in FFS plans had fewer medical contacts and fewer preventive services. Another study of low-income children found that an HMO appropriately provided needed services to children with such chronic conditions as diabetes and allergies. 6 In this randomized controlled trial, prepaid and FFS Medicaid enrollees used the emergency room in a similar manner; however, healthy children in the prepaid plan had fewer acute care visits whereas those with chronic problems such as allergies had more visits.
Another published study suggested that the probability of seeing a specialist was found to be 30% lower for adults and children in Medicaid managed care as compared with conventional Medicaid, based on Federal demonstration projects in the early 1980s. 4 This summary of research in the Medicaid managed care setting concluded that the only consistent finding across studies is the reduction of emergency room use by children enrolled in Medicaid managed care and concentration of care among a smaller number of primary care physicians. Changes in hospital use in Medicaid managed care plans were not consistent across summarized studies, with some reporting increases, decreases, or mixed effects. Although research summarized by Hurley and colleagues 7 did not differentiate visits to primary care physicians from specialists, the authors concluded that Medicaid managed care settings were more likely to report a decrease in physician visits overall. Although one program did report an increase in physician visits, the authors suggest that apparent reductions in other programs may reflect underreporting of physician visits because of data limitations.
Children with chronic health conditions and disabilities represent both high use of services and high cost utilization; 8, 9 these children use medical services at rates that range from 3 to 20 times higher than healthy children, depending on the specific condition. The needs of children with chronic diseases are important to understand as states and employers contract with health plans in an attempt to expand access to coverage and to limit growth in costs of health care. As Newacheck et al 10 summarize, children with chronic conditions that are activity-limiting tend to use both more acute care services as well as more rehabilitative services. Based on a survey of HMOs, Fox et al 11 suggest that HMOs may offer both advantages (such as comprehensive benefits) and disadvantages (such as referral restrictions) over FFS plans for children with special needs. Our focus on a number of chronic disease conditions for children is, therefore, of interest to various parties concerned with the care of children, including policy-makers, providers, health care organizations, and family advocacy groups.
From a policy perspective, it is important to know the effects of managed care in comparison to traditional indemnity systems for both Medicaid and employer-insured children with chronic conditions. In practice, the implementation of managed care is likely to move forward whether or not comparative data are available. Therefore, at the very least, research efforts should focus on understanding utilization and outcomes of managed care on poor and non-poor children as a potential way of assessing equity in quality of care.
To date, however, baseline data on service use of children in managed care are generally unavailable, with the possible exception of children with asthma. This study begins to address this problem by describing differences in health care utilization, comparing children with chronic illnesses in Medicaid managed care and children with similar conditions in commercially-insured managed care. Various components of health care delivery are examined, including inpatient admissions, emergency department (ED) use, home health care, and physician visits. Specific conditions selected for analysis include: asthma, attention deficit disorder (ADD/attention deficit hyperactivity disorder [ADHD]), diabetes, epilepsy, and sickle cell anemia. These conditions were chosen primarily because of their relatively high prevalence.
A further strength of this comparison is the use of comparable administrative claims data for Medicaid and for commercially-insured children in the same two Midwestern states. Controlling for geographical location across these plan settings, this comparison focuses on children with five specific chronic diseases in two different managed care settings (Medicaid and commercial). There are, of course, a number of differences between Medicaid and commercially-insured children. Hughes et al 12 note that Medicaid-insured children have different health care needs deriving in part from "vulnerable, stressful living," greater demand for services, more covered benefits with little or no cost-sharing under Medicaid compared with private insurance, and fluctuating eligibility for Medicaid leading to many breaks in coverage.
Recognizing that children in commercial and in Medicaid health-care delivery systems differ in socioeconomic factors such as family income and education levels, this analysis of specific chronic disease conditions will provide comparative data on utilization of various health care services by these two populations of children. Overall, we hypothesized that service use would be higher for Medicaidenrolled children with chronic conditions compared with commercially-enrolled children with the same chronic conditions.
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PLAN DESCRIPTIONS
In the continuum of types of managed care from staff or group model to open access Independent Practice Association (IPA) model, these plans represent the latter arrangement. As is typical in an IPA model health plan, the plan contracts with a network of physician/physician practices. The two plans in this study allowed patients to visit any physician in the network and did not require a primary physician gatekeeper or approval to visit specialists. This retrospective study used administrative claims data for two IPA model health plans affiliated with United HealthCare and located in the Midwest. Each managed care plan location provided health care services for both Medicaid and commercially-insured populations. Participating physicians are individual contractors with the health plans rather than being health plan employees. They are paid on a discounted FFS basis. This analysis was based on calendar year 1992 and 1993 data.
Medicaid eligibility is complex, particularly when making comparisons across states with different eligibility requirements. Because this study attempts to compare similar chronically ill children under Medicaid and commercial insurance, only Medicaid recipients up to 18 years old from the Aid to Families with Dependent Children program were included for each of the two sites. Disabled Social Security Income beneficiaries, the institutionalized, and aged were excluded (See Table 1 for plan descriptions). Social Security Income beneficiaries were excluded because they are unlikely to be represented in the commercial population, and were treated differently with regard to managed care initiatives in the two states during the study period. Plan A provided voluntary coverage for Aid to Families with Dependent Children under two eligibility requirements set by the State Medicaid program. Approximately twothirds of Medicaid members of the plan met the criteria of family income of 33% or less of the Federal poverty guidelines, whereby coverage was provided for all children up to the age of 18. The remaining one third of those enrolled, who were between 33% and 100% of the Federal poverty guidelines, were provided coverage up to age 8. For children Ͻ1 year of age, the level of poverty for eligibility was up to 133%. Plan B provided coverage for children Ͻ21 years of age eligible for medical assistance, with the level of poverty required for eligibility dependent on the child's age. Eligibility ranged from Ͻ80% of the Federal poverty guidelines for children ages 9 to 21 years, to 275% of the Federal poverty guidelines for children Ͻ1 year of age. Managed care was the only option for medical care that was available to those eligible for Medicaid in covered counties of the state. Eligibility requirements did change somewhat during the 2 study years. Because the benefit structures and cost-sharing were different for Medicaid and commerciallyinsured members, it was more appropriate to compare health care utilization rather than cost. Unlike commercial plans, which typically charged members a modest per visit copayment for network coverage, Medicaid covered services without deductibles or copayments. As an example, ED visits were free for Medicaid members, but required an ϳ$25 copayment for commercial members. Both Medicaid settings required members to use network physicians only: Plan B did not require referral to specialists by a primary care physician. Plan A, as a quasi-gatekeeper model, did not require referral for obstetric/ gynecologic, dental, or optometrist services, but did require primary care referrals for other specialists. No financial incentives regarding referrals were made with primary care physicians. Both commercial plans were typically open access models that did not require referral to a specialist by a primary care physician. Commercial plans also offered a point-ofservice option, purchased by some (but not all) employers, whereby members could use nonparticipating physicians subject to a deductible and a larger copayment amount.
METHODS
Description of Administrative Database
An administrative claims database was used for secondary analysis of health care utilization by children with five selected chronic diseases in two Medicaid and commercial sites. Both settings used claims forms for billing purposes. Adjudicated, or paid, claims are copied to longitudinal physician and facility databases for purposes of reporting and research. Using encrypted member identifiers to link these databases, longitudinal records of health care services provided to individual plan members are formed. Physician claims contain up to four diagnosis codes, while facility claims have up to five diagnosis codes per claim for the years included in the analysis. For this study, any diagnosis with the chronic disease of interest was included. Patient diagnoses are represented by the International Classification of Diseases 9th Revision Clinical Modification 14 (ICD-9-CM) diagnosis codes and procedures by the Physicians' Current Procedural Terminology, CPT 1994 15 (CPT) codes on provider claims. Claims data files are also linked via an encrypted identifier to demographic information (date of birth, gender), as well as to provider files that include primary care or specialty area. The automated claims databases originate as individual claims submitted by health care providers for payment for services rendered to members. Thus, the database is likely to represent a substantially complete description of services received by members in the health plans.
Selection of Study Population
Participants selected for inclusion in this study were 18 years of age or less, calculated at January 1, 1992 or date of first enrollment (whichever occurred first). Children were required to have been enrolled in their health plan for a minimum of 6 continuous months between January 1, 1992 and December 31, 1993. This enabled each child to have had an opportunity for some utilization, yet also permitted a degree of transience in health plan membership, as often occurs in Medicaid insurance products. The number of children that met these criteria across all sites was 224 918.
Selection of Chronic Disease Conditions and Identification of Children
To determine the most prevalent chronic conditions among Medicaid and commercially-insured children, claims were aggregated into clinical categories. A clinical classification system developed by the federal Agency for Health Care Policy and Research to evaluate patterns of hospital utilization and cost was used to facilitate the aggregation of claims by clinical condition or procedure. 16 The Agency for Health Care Policy and Research diagnosis classification system is based on ICD-9 codes and the procedure classification system is based on CPT codes.
The most frequently occurring chronic conditions were examined for appropriateness of inclusion in this study. Criteria for appropriateness included relative homogeneity in the clinical condition and low susceptibility to the limitations of administrative data. Through this process, five conditions were selected for evaluation: ADD/ADHD, asthma, diabetes, epilepsy, and sickle cell anemia. Although epilepsy and sickle cell anemia have very low prevalences, they were included because of the chronicity and severity of these conditions. Rigorous disease identification algorithms were then created. To be identified as having a disease, a child had to have at least two claims more than 30 days apart. These claims had to have been submitted by a physician or hospital, excluding radiologist, laboratory, or pharmacy. This process increased the ability to eliminate both rule out diagnoses and coding errors. A previous study of the concordance between administrative data and medical records found that such an approach yielded a high truepositive rate of matching for a similar algorithm directed at identifying hypertension patients. 17 The ICD-9 codes used to identify the five conditions for this study are: ADD/ADHD, 314 -314. 
Study Eligibility
Because this study presents the results for each of the conditions separately, children with more than one condition were excluded from the analysis. However, for those children with one of the five conditions, all health care services during the study period were included in the analysis. All claims for a child identified with one of these five conditions were included in the analysis, including claims for diagnoses and procedures not directly related to the primary diagnosis. Only 2% of the eligible children had more than one of the five listed conditions. This decision was made for a number of reasons. Allocating utilization to the appropriate condition in cases in which there were multiple conditions was not possible. There is also the potential for an interaction between the number of chronic conditions and utilization. Children with two chronic conditions may use more than two times the health care resources than those with one condition. 18 The presence of multiple combinations of comorbidities makes utilization analyses especially difficult. For example, it is possible that a child with diabetes and asthma may use many more resources than a child with ADD/ADHD and asthma. It is also not clear what comorbidities should be controlled for, or whether the conditions examined in this study capture the key comorbidities. Because this study does not attempt to examine or compensate for these potential effects, children with only one of these five conditions were included in the analysis.
In addition to removing children with more than one condition, we also removed a total of 9 children who were considered statistical outliers because of a very high use of provider services. This was defined as more than 100 encounters with a provider specialty during the 2 years of the study. The standard deviation ranged from ϳ14 to 23 for the number of visits to all physicians, with outliers removed. In several cases, these children also had more than one condition, and would have been excluded using that criteria as well.
Definitions of Utilization Variables
The variables analyzed to evaluate utilization were defined using standard administrative claims database fields. Any utilization of service was included in the analysis, whether or not it was related to the diagnosis of interest. Hospital admissions were defined as the number of unique admissions to inpatient hospitals. Office visits were defined as the number of evaluation and management CPT codes pertaining to outpatient care. Several methods were used to ensure an accurate count of utilization and to eliminate the potential problem of multiple claims for the same visit: ED visits, home health visits, and outpatient hospital visits were limited to a maximum of one visit per facility per day; all claims from providers were limited to a maximum of one visit per individual provider per day; and outpatient laboratory and radiography were limited to a maximum of one CPT code per day.
RESULTS
Description of Populations
A total of 8668 children in all plans combined had at least one of the selected conditions. A description of the eligible populations is provided in Table 2 . The Medicaid-enrolled children were younger (P Ͻ .01). They also had fewer months enrolled on average than commercially-insured children (P Ͻ .01). Both Medicaid populations had a larger percentage of children with these chronic conditions than the commercial populations (P Ͻ .01). Table 3 describes the 8510 children with one of the five conditions included in the analysis for this study. Again, children enrolled in Medicaid are significantly younger than children enrolled in commercial insurance (P Ͻ .01). The median and mean number of enrolled months were lower for the Medicaid members (P Ͻ .01). Table 4 describes the children in each of the 5 disease categories. When stratified by disease, the differences in age and enrollment patterns remain. The greatest difference in age is among children with asthma. Children with epilepsy also have a significant difference in age when comparing insurance products. Additional analyses are adjusted for age. The percent of females with ADD/ADHD is low, which is generally consistent with other information on the distribution of gender for this condition.
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Comparison of Utilization of Health Care Services
As Tables 5A and 5B illustrate, children with chronic conditions enrolled in Medicaid managed care generally used services at a higher rate compared with children with similar conditions enrolled in employer-insured managed care. The extent of the increased use varied by condition, by service type, and by plan. Tables 5A and 5B for Plans A and B, respectively, provide the utilization rate/1000 adjusted for age using an analysis of variance model, and also indicate whether the rate is higher for Medicaid children or employer-insured children (decrease in Medicaid relative to employer-insured is indicated by parentheses) along with the percentage difference for the higher utilization. In Plan A (Table 5A ) children with any of the chronic conditions studied had from 2 to almost 5 times more emergency room visits if they were enrolled in Medicaid than if they were enrolled in employer-based managed care, depending on the specific condition. The Medicaid-enrolled children in Plan A had more outpatient services, laboratory services, and radiography services than their counterparts in employer-based managed care. The same pattern of use was found for home health services (except for children with diabetes) and for office visits (except for children with sickle cell). For Plan B (Table 5B) , the results show higher use of all services by children with asthma and diabetes in Medicaid managed care compared with employer-based managed care. In contrast, the pattern is mixed for children with epilepsy and sickle cell. These conditions had smaller numbers than the three other conditions, which may in part account for a varied pattern. Again, however, ED visits were higher for Medicaid children with these two conditions. The pattern of use for ADHD was generally different from the other conditions. Children with ADHD in employer-based managed care had more hospital admissions, hospital days, and office visits than their counterparts in Medicaid managed care. In contrast, Medicaid-enrolled children with ADHD had more ED visits, laboratory services, outpatient hospital visits, and radiography services, although, other than ED visits, the differences in service use between Medicaid and employer-insured children was minimal. Of note, the pattern for ADHD is the same for most services for Plans A and B (excluding home health visits). This utilization pattern may reflect service use for comorbid conditions. Overall, considering all conditions, Plan A showed consistently higher service utilization for Medicaid children than employer-insured children, whereas Plan B showed less consistency in this pattern across conditions and service types.
There are several patterns of utilization common to all disease and insurance groups. The majority of care seems to be delivered in physicians' offices, rather than in other locations. When comparing the differences by disease categories, asthma shows more statistically significant differences in utilization between Medicaid and commercially-insured children than the other conditions. Asthma is the most prevalent condition of these five, which increases the power to detect statistical significance for this defined population. These results show the importance of evaluating conditions other than asthma, because utilization comparisons for different services may vary depending on the condition studied.
We also examined visits to physician specialists for the study population. However, our results must be considered tentative because a full examination of this factor requires information not available for this study. The definition of provider specialty for our analyses was based on the specialty indicated by that provider. Moreover, some pediatric subspecialists do not currently have a designated code in the claims database and would, therefore, default to a pediatrician. This method may underestimate the use of specialists because a physician might designate himself or herself a pediatrician, yet also provide care as a pediatric cardiologist. This bias affects the Medi caid and the employer-insured populations equally. Our analysis indicates that, for both Plan A and Plan B, employer-insured children had more visits to selected specialists than Medicaid-enrolled children.
DISCUSSION
This study of children with selected chronic health conditions indicates that: 1) a higher percentage of children enrolled in Medicaid managed care (5.3%) have these conditions compared with children enrolled in employer-insured managed care programs (3.2%); 2) on average, children with chronic health conditions who are enrolled in Medicaid managed care use more services than children with similar conditions who are insured through employers; and 3) although utilization rates are generally higher for children enrolled in Medicaid managed care than for children enrolled in employer-based managed care, the differences in rates vary greatly by service, by diagnosis, and by plan.
The differences between the two insured populations were greatest for ED services. Children with chronic health conditions enrolled in Medicaid managed care used up to four times as many ED services as children with similar conditions enrolled in employer-based programs. Historically, Medicaid beneficiaries have used EDs as a primary source of health care. 20 Factors that may be contributing to this pattern, such as lack of transportation during normal business hours, geographic location, and family choice, were not examined in this study, and should be considered in future work.
A similar pattern of higher use was found for hospital days for children with asthma, diabetes, or epilepsy; children with these conditions who were enrolled in Medicaid managed care had from 27% to 439% more hospital days than their counterparts in employer-based insurance. Hospital days are important because they are likely to account for a major share of total costs for the care of these children. In addition, home health care was used more frequently by children enrolled in Medicaid compared with employer-based plans. The potential need for greater education of families of Medicaid-enrolled children through home care efforts may explain, in part, this finding.
Differences in utilization rates between the two populations were more evident for children with certain diagnoses than for others. For example, children with asthma who were enrolled in Medicaid managed care consistently used all types of services significantly more than children with asthma who were enrolled in employer-based managed care. In contrast, children with sickle cell anemia enrolled in Medicaid managed care used only some services significantlymorethantheircounterpartsinemployerbased programs.
Differences between the children enrolled in Medicaid and children enrolled in employer-based programs were more pronounced in one of the plans we studied compared with the other. For example, in Plan A, children with asthma who were enrolled in Medicaid had 355% more admissions to hospitals than children with the same condition who were enrolled in employer-based programs. In contrast, in Plan B, Medicaid-enrolled children with asthma had 178% more hospital admissions compared with children with the same condition in employer-based programs. Part of this difference may be explained by differences in Medicaid eligibility criteria used by the two plans. Medicaid eligibility regarding level of poverty was more stringent in Plan A (up to 133% of poverty) than in Plan B (up to 275% of poverty).
The variation among conditions and plans must be considered carefully in light of the distinct medical needs of children with different conditions, known variation in practice patterns, and the comparatively small numbers for some of the calculations. Nonetheless, our analyses show clearly that children with chronic conditions who are enrolled in Medicaid managed care use services at higher rates than children with similar conditions in employer-based managed care. Moreover, there are likely to be proportionately more children with chronic conditions in Medicaid than in employer-insured populations. These findings raise important policy implications.
First, the health status of children with chronic conditions in Medicaid may be worse than similar children in employer-insured populations, as studies of poor children would suggest. 21 Consequently, capitation rates for the two populations may need to be different; at the least, formulas for risk adjustment will have to take into account the key variables that distinguish the two populations. Second, somewhat different guidelines may be needed for evaluating quality of care delivered to the two different populations. For example, the fact that children with chronic conditions in Medicaid use many ED services and are hospitalized longer than their counterparts in employer-based programs suggests that they will require more extensive follow-up care or service coordination efforts. Services that have minimal effects on quality in middle-income populations may have significant effects on quality for children enrolled in Medicaid. Third, current legislative proposals that would prohibit health plans from requiring referrals to specialists may not achieve the same effects among the Medicaid and commerciallyinsured populations.
This study represents a first step in comparing utilization of health care services by Medicaid and employer-insured children with selected chronic conditions in two different managed care sites. The health plans were located in two Midwestern states, and may not be representative of all managed care plans or of Medicaid programs in other states. These results suggest that utilization varies across commercial health plans and that findings should not be generalized based on only one plan. This analysis aggregated employer groups across each plan for employer-insured children. Future analysis should take the effect of benefit level into account in describing utilization. Benefit structure characteristics, such as the amount of copayment and availability of a point-of-service option, may have different implications for poor and non-poor families of children with special needs. Children in the Medicaid programs may be sicker in general because of various socioeconomic factors. Future studies that control for severity of illness are needed to fully understand the relationship between age, socioeconomic factors, and severity of illness for children with chronic conditions. In addition, future analysis should also focus on visits to specialists by Medicaid and employer-insured children, including specialists that may be based in hospitals.
This study contributes to a better understanding of the utilization of services by children with chronic conditions, as a special needs population. Focusing on children with five different chronic conditions, a pattern of greater utilization of services by children in Medicaid than employer-insured children emerges. This difference is especially evident for use of ED departments. The capability to control for severity of illness, given underlying age differences, as well as a greater percentage of children with these conditions in Medicaid compared with employerinsured populations, will begin to explain what factors may account for different utilization rates across these two systems. Greater understanding of the use of specialists at various sites of care will also be important to more accurately compare service utilization by Medicaid children compared with employer-insured children. Analyses for multiple plan sites are also necessary to understand service to this special needs population, because variations across plans were observed even within one region of the country.
As health care systems continue to evolve, community-based general pediatricians are likely to assume a greater role in the care of children with special health care needs. As a consequence, pediatricians will need to understand strategies for assuming risk for delivering care and for negotiating appropriate contracts with managed care organizations. Understanding the pattern of utilization of health care services in different pediatric populations will be essential for practicing pediatricians, whether in the community or in tertiary care settings.
